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[«%] mmm 

1 3 7-';xJg|ft*5i^fcffi*T*i||5eLfeV^-l . 4*g£-g*&*99.0% 
J*Jl±-C K-o Vf-^-^S^O. 3% JfiHTO *° U 7** v-*- > fc^tr n*A 

* 9 4 tW^^f^Cfflv^ciJ: ?r#mfc1-*^X <9 9 A to 
IBI*^2] Mf£*°V7^ yxvrfA**, ^K'J-^Aft^O^^D^VS 

* V#& * ^»«<7)#tTT' 1,3-7** •&S&% J £XWtlL&& 

zLt-bmk t-t&m^m i ^tam^^A o * >r t„ 

Rl n GdX m •••(!) 

n/^^y'x^jvS, r/f-JH, ARM vf-zHk 7;v:*i/-;v^xteg 
&7;l/;M^-;v3£T? ; XKiT-^ve ; n li 1 XW: 2 oagBtT? ; mttlXi±2W 

1 Kffiffc^^A*) 9 A t 0 

5 ] mffi* 4 tffiftfd* h V v Kt?afe 4 d i: £#m fc"t"& 1 t'ffi 

[0 0 0 1] 

ZUttt t-r^-tf^x^^^t^pi-^^o-e^^o 

[0 0 0 2] 

0. &*fc$W^j£<ffiv>&*vrv>£ 0 Jjf^ v*-i,4-ft^»7»v^i; 
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[0 0 0 3] 
[0 0 0 4] 

* ^xy^f^ i 1 , 4 fg^i^S^^ 1 ; 7** v'J.VTWb 

tl&ZttffflTFZfcX^&o LfrLK&b, iOf^, fffi$tLl)Nd(OCO 
CC l 3 )3^#±^Jl^%om^Mtt^i&v^v>9KS^ab^o Sfc* T 

if ^^^^ioil^ § < , # <b tL^» # i; y * ^ j. > o tr-;vjfg^ 

[0 0 0 5] 
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79 yx> *M&1r2> i k T% v*- 1 , 4 «f#Mo^ir^lfi|v^'J v 
*^<b*L&£k:P§a^$*vrv>;& 0 L^L&^k, 

( h i; ^ n nfttt) y * * V ^WtottfttSLififc < > XH14^ 

[0 0 0 6] 

s tz > ti a##fp^:m i ^ti> *r k v - s a <?> ^ 9 n -t > 3aflM**» <b * 

S 7 9 V J. V * ££"t * i k "C% ~> 1 , 4 »-6"g*<0*1& v> ^ V 

$ ftT v> & ^ v z/ £ =f A tt * ffl v> =r a m\'9 4 J ? 

[0 0 0 7] 

mm& i ] 

#12 0 0 1 -4 8 9 4 0^<2r^ 

#gg 2002-24142 0^&# 
WflfflfcttK 1 1 

^ffl, HM, ±J3E, Macromol. Rapid Commun. 20 

0 3^, 2 4t, pl79-184 
[0 0 0 8] 

[*w**»*t J: ^ k-r&aya] 

, loit^t^^f (Mn) k ftttfrlG (Mw/Mn) k =Sr^1"^ 'J^ v > 

£l £l tC q 

[0 0 0 9] 
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[0 0 10] 

R kmtfTZ) -CilOfeL 1 , 4|g^*^99.0%m±-ej.oer.;v^^ 

1 , 4|g^»^t>'tf-^^fifi> F T- I RT^lJ^^tL^ll-Cab 19 „ 
[0 0 11] 

<FT-IRIU^^ nfl|it^*H£> 
n-*)V<D-mk»m*~7yy?t LT> 5mg/mL<^]^::p$£L/c* 0 V 7* v 

130cnr%5£<7) III e- * a > 967cm-%j£<^# £ - if tt£ b „ 911cm-%i£^) 

[mi] 

rlogi 0 (a/d)-j ( e ~\ 

!og 10 (a/b) = f •••(![) 
L log 10 (a/c) ^ *■ g 



r 1.7455 0 -0.0151^ 
-0.0454 0.4292 -0.0129 
<■ -0. 007 0 0. 3746 



frh&frti&e, f, gOtt*ffiv\ TIB* (HI) ^ *(IV), *(V) : 
(->*-1.4*&£^*) = e/(e + f + g)xi00 (%) • • • (III) 

4 =f /(e + f + g)X100 (%) ••• (IV) 

(e-;l4^#*)=g/(e+ f +g)X100 (%) ••• (V) 
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967cm-%3£0#bf-^^b«h9>^-l, 4*S^*^ 911cm-%®0#^-^fll 
clie-^t, 736cm-%5£C0#tT*-^«[(HiV^-l, 4 jg-g-fc^to 
[0 0 12] 

NMR \Z X 19 y7- 1 , 4 b7>^-l, 4 ^^fi^O* e^l/fS^S 

» 

[0 0 13] 

^vn#fcLTi±, Tta-^(i) : 

Rl n GdX m • • • (I) 

i/xjvs-e ; XJiT-^-e ; n \$ 1 Xfi 2 <z>SSEj»re ; m(±lXti2co 
[0 0 14] 

7 #<t>^& < t im^Aj&^iooKfi^MLT^ftioK 

Lv> 0 
[0 0 15] 
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[0 0 16] 

\>XT\z, *»E*ff*Bfctt9§-r*o *»9!O»CX0^'f'Vtt, FT-IRt 
[0 0 17] 

£ is „ ±fB# U 7 * yx > =r A it, WmfriHt (Mn) **100, 000-500, 000"e 
S*W^ : f-*(Mw)t^^^»(Mn)i:<7)Jt> IP^>> ft 
M(Mw/Mn)^1.3~3.5T^^(O^J Lv^o i-t, S*¥^^i(M 
w) tm^^rMiMn) tit, W-U-yay^n7f^77-f-(GPC 

om^^fitfnoo, ooo5M&!reti\ irafls&^WteWteT u ut'J^c 

*tf*h#U ^mmn&tfl&lk'f 2>tztb1frZ L < * < > 500,000&j&x.;z> 
[0 0 18] 
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Hte*(i) : 

Rl n GdX m • • • (I) 

i7;^i/^;Ht; xiiT-tvc; n tt 1 Xtt 2 offiRfrC ; mlilXtt20 
t, n#2©^ 2oORlttJS|— C4*4otti <, m#2« 
[0 0 19] 

[0 0 2 0] 

7xx^>^n/<v^i;xx^S > l,2-^^fJVy^n^>'^^^S 
, U-^W^n^/^yxx;^ l, 3-y(tert-"/-f-Jl/)">^n^> 



ttiiiE# 2004-3072034 



#112 0 0 3 - 1 9 8 6 1 6 ^-5? : 8/ 



1, 2, 3-h';^^;Vv'^n^>^i ; ^-^*> 1, 2,3,4 -x 

_jif-;V-2, 3, 4, 5-x b 7 ^ f ;V V ^ n ^ V ^ ^xx ;vi, , 
3,4, 5 -f h 7 ^ f ^ > ^ ^xz;VS, 1-7x^-2, 3,4,5-f 
h7^W^n^>^i;xxj^ l-h y ^f-;v->V;v-2, 3, 4, 5-f >7 
jVy^n^v?yx^;H, 1- h 'j "7 ;i/:t n ^ f-^- 2 , 3,4, 5-r b7^ 

Xfe, 1 , 2 , 3 - h 'J f ^'f ^ f ;l"f >f x;H, 1,2, 

4, 5, 6, 7-^-9-^>>W V7^;VX%^fibtL&o dti^O*-?*), R 1 

[0 0 2 1] 

;7;vtn7x^;i/)*>-b > f b7^f^(y7J^D7x^)^i/->, -f 
h7^7v(h'j 7;vtn7x^;v)^*v-h, t- f7n(</n^tD7x^ 
;V)**WK rh7^(ff>77Wn^f^7x^)**l/-f, rh7(f 
V/iOtfv-K t- h ?(*->y K (f'J7x^,^>^7;vtn7 

K [hn(^>^7;Vtn7xx;V),7xx;i/]**V-h > h V 

[0 0 2 2] 
[0 0 2 3] 

xJ3t> TSBHKsSCVI) : 

RlpGdY q QY q • • • (VI) 

nyvi?, 7;^^vi, ft7-hS, 7 5KiXliRfi:l~2 0^fc 
fommx ; Q lifflJttflt^IIIJJSB**^ t ; p tt 1 , 2 3ZJi 3 OSSESfe-C; q tt 0 
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, lXtt2©SE»rC**) 2^Xt±3{ffi^#FU-^Mb^tl^ W 

2Xli3©#^ 2Z«3o<7)Rl{i|SI— tiI0:oti i qrt*lXI±2<Z) 
[0 0 2 4] 

5*; (I) <7Mb^%<a£j££fSte, K_tfB5X;(VI) co^f K17 — ^ Mt£- 

O^lpTi-C & o ^ (VI) <*> # K U - tf A I'M tt^t> i*Hb^ * 2^ 

(C 5 Me 5 ) 2 Gd[ ( ai -Me) AlMe 2 ( f* -Me) ] 2 Gd (C 5 Me 5 ) 2 + 2 [Ph 3 C] [B (C 6 F 5 ) 4] 
->2[(C5Me 5 ) 2 Gd] [B(C 6 F 5 )4] +2Ph 3 CMe+2AlMe 3 
[0 0 2 5] 

±iaa6tt, mm, r )^^>m^m^^m%TK^x, ^mimm* 

, yn^e^>-tf>, ^nn h;v^>#o^nyv<b^b7Km^ ? ^f "btL, £*l 
[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

Y**^-tTA/3^'>3fefc LTIi> -xb*vS> -futfZ-is^ n 

-t/UfVak ^V7^vi, sec-7h*v^ tert-7 h ^y^^fl&MiT 
]V3^fyI;7iM v*. 2 , 6 -y-tert-yf-^^ J- 2 , 6 -5M V 

ynif;V7x;^yI, 2 -tert-7*f ;V- 6 -^f V t? 7 x / y I, 2-ter 

x7 ^rVif U + ZKb<7)^X~i>, 2 , 6-v-tert- 

7f;V7x/^vi« tv^o 
[0 0 2 9] 

ft7x^vi, 2, 6-^-tert 
-7f;Vf-t7x7^rvl, 2 , 6-5M V'7 , Olf;l/ft7x/ *V*. 2-tert- 
7 *^;V_6-^r V^nif;vft7xy^yi, 2 -tert-^^- 6 -^^^>f-;v'f- 
t7x;^fyi, 2-^yynif;i/-64t^>Wt7x7^yi, 2,4, 

^ttib04 , -e^> 2,4, 6-h l M V7 p ntf;vft7x7 ^vSWt Lv* Q 
[0 0 3 0] 

n lf;VT 5 V&^mmmr $ Vm ; 7i-iV7 * K&, 2 , 6-y-tert--/^ 
7x-;V7 5Ki, 2,6-yM7^nt: 1 ;i/7xx;V7U^ 2,6-v^^-^V 
Wx^7 5Ki, 2-tert-^;V-6-W 7 7'nif;V7x-;V7 5 KS> 2 
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^fjV7x-;V75 KS> 2,4, 6-tert-7*^;V7i-;VT^ K*^07'J-A/ 

[0 0 3 1] 
[0 0 3 2] 

lf;V*, ^y7*ne;H, n-^^ak ^V7f;vS, sec-^;v*> tert-7* 

R4h7K#S ; 7 ^ - > U t- 7 ^ /u36*©##J*SSMfc*c3R* ; ^ > ^ 
^i$fl)7 5 ;v^r;v^wffe ; h V * U n>* tf * * ^vv' 'J 

[0 0 3 3] 
[0 0 3 4] 
[0 0 3 5] 

o 

[0 0 3 6] 
[0 0 3 7] 
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;7Wn7x^)jj?i/-h, x h7^(^7;Hn7x-;v)**v- K -f 

;v)**V-K rf7^(ff77;vtn^f;V7x-;v)^v-b, rh?(> 
y;v)#v-K fh9(*->'J)i')*v->> (fj7x-;v,^>^7;i'tn7. 
x^;i/)?}?v- K [HJ^(^>^7;^a7xi;p) l 7x^;v]*>-h, h y 

[0 0 3 8] 

m&±m*%it&y ym-A^fbtiZo zzx\ ±m 

j])\,7$=-^j*1j*f-*vb LTi±, h y 7x-/l/*^-9A*f*'A >'Jtft 
y x - ;v 7j ;v ? a 7j ?- * Hfi&fc ;v ^ a u *f- it y^ffW^f bti& 
o ttz, V 'jfj|7x-^;i/^7A*fi>i:lt, JWM9fc»i* h y (p< 
f;v7x-;v)*^-7A*ftA h y (^Wxi^)*^-9A* 
"b*L&o ±ffiT>^^^A7j^^y b LT&> b'J^f^T^^E 

TJ^^V, b'jrfJVTV^-^A^ftA h y (n-rf^T^^-^ A7J 
■^^>^(7) h i; T^^^TV-^-^A^^^-V ; N, N-VxfA'T-V ~t7A# 
N.N-2, 4, e-^V^^W-V-^AA^^N.N-^TA' 
^;V7-'j-7A*ft> ; V(>f y7n^)7 , /W7A*f*>, v->?n 

4 0 ±f£*x*~'7A#^*>'i: LTi±, hy7x-;W^x7A*f^>, 

h y (>f;V7x^)*X*-7A*ft>, > y (^fJV7x-JV)W^ 

v&Jj^?t>^<D h y ry -fl/*^*i<7A*f t>*«Wfe^4o 

[0 0 3 9] 

tHiE# 2004-3072034 
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v- K 1 , l'-^fiV7xD^9Ar }>7^(^>^7;vtn7x-^) 
*'i/-fWtL^o JiiM*^fc^%l*, -@Mr?ffl^T& £v*U - 

tJsLhtn^^-fcfflv^ t ± v^ 0 mm&mik&m t job it * * 

^Kft^fc^^ifc^^fcLTtt, B(C 6 F 5 ) 3 , A 1 (C 6 F 5 ) 3 ^£ffl 
[0 0 4 0] 

[0 0 4 1] 

^nn^W, ffl^tRX^ b'J^nnxfi/'A ^-^noxfl/V, 1,2- 
^nnx^A ^nn^v-tfv* :/n^e^>^!^ ^nDHVx>|^ny 

ttSSE# 2004-3072034 
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&2®m±£&<&^M:TJBv>T*> iv» 0 

[0 0 4 2] 

±ra#RJSte£*t**&«*tt, tffcRJSStiafcO-Cttfcvv^ -100-10 
O'CT^O, -50~80 , C* l »4t<^ or »T**®^$ Lv\, 4fc, m£-H#K£ 

> w»3R3fe$tL*tot»»44v^ i^~i2B#K^jg^* o , 5fr~~mmnm& 

■Clio m^js^0f5t^«^^®imu^m> <&&OS^#it#J£S^J£m 

[0 0 4 3] 

ftmn-mnm~&^x^ mmm<D$:a)v>mm, &L<\m#ftJ&0>&<j) 

[0 0 4 4] 

t mojffa*ifcj»ait?tt, ^(i) lus ^ k v - ^ 

[0 0 4 5] 

* > =f A O^^^10«*%*^<7) ^ &J&tJ »±> =TA *§jfcl»<7>I«C*61£K. 
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fab L"C, ±IB0^ 01 ; 7* yx>^A(BR)^f, 5c$^A(NR)> T.f-l/^- 
7** ^xV^#n*A(SB R), * 1 'J'fV7 p V>3*A(I R)#&#/81-£ d 1 

[0 0 4 6] 

# - y ^ y ? V * ^itlOKifBJ^-h^-if c: T*, J: 0 — JB 
[0 0 4 7] 

[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 
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[0 0 5 1] 

1 ) 

K'J -e;Af F9^K/^7^tn7x-*)#V- b [[(Cp*)2G d][ 
B(C6F5)4], Cp* : ^>?y ^v^n^v^s^-^se^] ilfiUo 
£ft*3fc5H:ft*JkLfcl i ; ? V JVWJE^7 #H^T I' T6. 6gtt 
^ > b;V^>500mLTi#^£-£^o &v»TN lM^HJ^VWT;^-^ 

-mm^, l2.5Kfi%«^L/c l , Z-y'tV^v/ b ;v^>v«i300g*^X 
[0 0 5 2] 

(m^mat^ 2 ) 

7A [(Cp*)2Gd(//-Me)2AlMe 2 , Cp*:^>^^y^^>'^yx 
-;V@£^] 2.58gW b U 7i-WW-7 Af h7^(^>?7Wn7 
^-;l/),-ffl/- h [[P h 3 C][B(C6F 5 )4]] 4.61g£Aft> b ;t/^>500mUCT 
iOili:, 1Mb 'M V/f-A'T^5-^A/h^/J.V»?S25niL 
fcWlU MfcTlttlWIMtU WKI«Bt#fc, b^-40'CO 

?«fc«ss*fc5y y b ^m-s- 1 ; rzt-mm^ i2.5H*%jcw«l^ i , 3 

b ;V^>^1080g*tt^*> 35#fc?$*P LfcSU -78*C^<$£p t 
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[0 0 5 3] 

3 ) 

1M h >M V7*f-;vr;i/^ A/ h;v^>^co»*^50mLt 

mmm2tm%kn&&&Lft*ft\,\ m^c*ii7 g , w%<DW¥xmz* 

[0 0 5 4] 

7(l-^fV^nt>-2, 3,4, 5-t- h 7^f;Vy^ n^v^yx^ AOtfXy- > 
7tK077>t-7'J«)A [(C 5 Me4iP r)2Sm(THF)2l 125mg^ MM A O 
-3 A [mv- • 7 7>f V^AttSS, 34mL^:^>^n^s^-9->64mL^i^ 

D=S:#^oTO14#H^iTlCT, 5 'J v Y T^^-^SIC, 12.5®fi%K 

3-r*v^>/v?n^*^>v#^3200g£tt£^> iBpyt^f 
h^OrKML^o £*Lfc> Ji^*i#^D £23. 3mL«] t, 3Wm£-RJ£ 
^^fo/Co «V*t\ ^kRFih#JBHTO^ ^y-;V5%«5mL£ijn^.TES*# 

K9 7 hrt-CJM£Lfcft, 60 < C<7)^^-y>rtT'4B#P^^U. fi£-frD£364 
g^ 91%4>JW?#fco 
[0 0 5 5] 

JBUbaid KLT#£ftfcm^A~DO#f£&m KB1r 0 $?um 
5tO^*f»i, JilUFT-IR-effo^o t/i> IfWi(Mn), M¥ 
WI(Mw)SWi^(Mw/Mn)li, GPC [$V-t, HLC-8 0 
2 0] fc£9ftffi»fcLT®*W£fflvvcfl(5£U fW^fV^^iit 
Lf:^'J^fl/VM"eglf:o *7AliGMHXL WtvHR] T% » 

ffiiE# 2004-3072034 
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[0 0 5 6] 













Mn 


417X10 3 


381 X10 3 


257 X10 3 


296 X 10 3 


Hw/Mn 


1.49 


1.88 


2.06 


1.97 




FT-IR 


•>JM,4«£ (%) 


99.28 


99.58 


99.35 


98.19 


?zm* (%> 


0.18 


0.03 


0.14 


0.93 



[0 0 5 7] 

& 1 3&» £ . # <b n/cfi^#A ~ C v X- 1 , 4 m^mW^-^^mtf 
: 1 1: i fJ^l^Ht i 5 i m-£rt«M! 4 ~e# 

[0 0 5 8] 

IRMt, TIB^i-^olH-NMRXtFl3C-NMR^*ffc*IUfeU^ SO 
[0 0 5 9] 

<lH-NMRM 13 C-NMR K£Z><? nflfcgtf>##f8c> 

lH-NMR^If ( 1 , 4-J§^ 1 5.30-5.50ppmh 1 , : 4.94-5.03ppmtf> 

->^^-;v5^EJt) frhM4tfr*<Dl, 4 1, 2-jg^olb***x 13C-P 
S T-NMR^If (v*#£-£- : 25.5ppmi: h7>^ I 32.8ppmO'>^f-;V^S 
Jt) ^P>v^t h7V^Oik?:t^ 1,4-h 

[0 0 6 0] 
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\m.2\ 





BR01 *1 


150L *2 




FT-IR 


U "C-NMR 


FT-IR 


'H, U C-NMR 


5ft-1,4tSft (%) 


96.29 


95.49 


97.18 


97.24 


h7»-1,4»* (%) 


1.50 


2.72 


1.19 


1.39 


fUHS^- (%) 


2.20 


1.79 


1.63 


1.37 



*i mmnwrrt k. 

*2 ^wmsmwwrrfk. 



[0 0 6 1] 

^2^ib> lH-NMR3Sltl rl3 C-NMR*fflv>^*&^ FT-IR fcJfc^T tf— 

o 

[0 0 6 2] 
[0 0 6 3] 

(1) lOO%#£B#<a9l36Jfc;fc 

J I S 3«Wfetf**fMU J I S K6 2 5 1 tMLt 
100%#ft«F^3iaBB* t/c 0 
[0 0 6 4] 

(2) fftSACtt 0»M K^x*y M«) 

^^-Cifi^mm, $l$2.0mm<?>**:fry h %XKtz 0 ^?*^£> 5J©'J 

A Km.fritU, nm.9kg/ac?, #m405kg, ^50km/hrO^T-eF9At^,il 

k x vmaaMtif £ l fc« $ * so l 0 

[0 0 6 5] 
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mm 

1 


nm 

2 


mm 

3 


mm 
i 


mm 

2 


mm 

3 






60 


— 


— 


— 


— 


— 






— 


60 


— 


— 


— 


— 






— 


— 


60 


— 


— 


— 






— 


— 


— 


60 


— 


— 


BR01 *1 




— 1 


— 


— 
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